A disulfide-bonded trimer of myoglobin-like chains is the principal subunit of the extracellular hemoglobin of Lumbricus terrestris.
The extracellular hemoglobin of Lumbricus terrestris (3900 kDa) consists of at least six different polypeptide chains: I through IV (16-19 kDa), V (31 kDa) and IV (37 kDa) (Vinogradov, S.N., Shlom, J.M., Hall, B.C., Kapp, O.H. and Mizukami, H. (1977) Biochim. Biophys. Acta 492, 136-155). SDS-polyacrylamide gel electrophoresis of the unreduced hemoglobin shows that chains II, III and IV form a disulfide-bonded 50 kDa subunit. This subunit was isolated by gel filtration of the hemoglobin on Sephacryl S-200 (a) at neutral pH in 0.1% SDS and (b) in 0.1 M sodium acetate buffer (pH 4.0); in the latter case it retains heme. The 50 kDa subunit obtained by method (b) was reduced and subjected to chromatofocusing on PBE 94 column: the elution pattern obtained with Polybuffer 74 (pH 4.5) and monitored at 280 nm, consisted of three peaks A, B and C; peaks A and B but not C, had absorbance at 410 nm. SDS-polyacrylamide gel electrophoresis showed that peaks A, B and C corresponded to chains II, IV and III, respectively. Amino acid analyses and N-terminal sequence determinations identified chain II as the whose primary structure had been determined (Garlick, R. and Riggs, A. (1982) J. Biol. Chem. 257, 9005-9015). Carbohydrate analysis of the native hemoglobin shows it to contain 2.0 +/- 0.5% carbohydrate consisting of mannose and N-acetylglucosamine in a mole ratio of about 9:1. The carbohydrate content of the 50 kDa subunit is 1.8 +/- 0.5%; it consists of mannose and N-acetylglucosamine in the same ratio and it appears to be associated with chain IV. Rabbit polyclonal antisera to 50 kDa subunit, prepared by method (a), and to the native hemoglobin were shown to cross-react with the hemoglobin and the 50 kDa subunit, respectively, by immunodiffusion. One of eight mouse monoclonal antibodies directed against the native hemoglobin reacted strongly with the 50 kDa subunit prepared by methods (a) and (b) in an enzyme-linked immunosorbent assay (ELISA). Another monoclonal antibody reacted strongly with the 50 kDa subunit obtained by method (b). Neither of the two hybridomas exhibited a strong reaction with any of the three constituent chains of the 50 kDa subunit. These results suggest that the unusual disulfide-bonded 50 kDa subunit, consisting of three myoglobin-like polypeptide chains of which only two have heme, is an integral part of the native Lumbricus hemoglobin molecule.